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(57) A nozzle assembly for use in the method for
producing decorative food, the nozzle assembly branch-
ing each stream of at least two fluidized food materials
of different colors into multiple streams, and guiding the
multiple streams to predetermined locations in a mold,
the nozzle assembly including: an upper nozzle plate, at
least one lower nozzle plate positioned below and in
contact with the upper nozzle plate, each of the upper
and lower nozzle plates having at least two discrete
passages, each of the passages in the upper nozzle
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cation port each in communication with corresponding
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the passages in the lower nozzle plate having at least
one discharge port for discharging one of the food mate-
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one of the passages in the lower nozzle plate being a
horizontal guide passage for guiding one of the food
materials in a substantially horizontal direction, wherein
the number of the at least one discharge port of each
the horizontal guide passage is larger than number of
the at least one communication port of a passage in the
upper nozzle plate each in communication with the hor-
izontal guide passage.
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Description

[0001] The present invention relates to a method for
producing decorative food having a pattern in two or
more distinct colors by introducing a plurality of food
materials of different colors, such as fluidized chocolate
materials, into a mold; nozzle assemblies for such a
method; and decorative chocolates produced by such a
method.

[0002] Among conventional methods for producing
decorative chocolates by introducing a plurality of fluid-
ized chocolate materials of different colors into a mold
to form patterns, there is known a method including the
steps of mixing two or more chocolate materials of dif-
ferent colors in a storage tank in advance, and introduc-
ing the mixed materials into a mold. However, it is
difficult with this method to maintain a fixed pattern of
the decorative chocolates since the chocolate materials
are mixed in the storage tank, and the storage tank low-
ers the spatial efficiency.

[0003] There is also known a method including the
steps of separately introducing chocolate materials of
different colors through separate vertically-extending
nozzles into a mold, allowing the streams of the choco-
late materials to merge or mix in the mold, followed by
solidification (for example, Japanese Laid-open Patent
Application No. 9-23818). This method, however,
requires combination of separate nozzles each extend-
ing vertically, which lowers spatial efficiency. In addition,
combination and fixation of vertically extending nozzles
are difficult. Thus, only limited patterns can be provided,
and changes to desired patterns cannot be made easily.
In addition, since the chocolate materials are not
designed to be introduced simultaneously into the mold,
a pattern in a plurality of colors can be formed only on
the surface of the chocolates, but not deep inside
thereof.

[0004] There is further known a method including the
steps of introducing a fluidized chocolate material of a
certain color into a mold, solidifying the same, then
introducing another fluidized chocolate material of dif-
ferent color into the mold, and solidifying the same.
However, this method requires the chocolate materials
to be introduced into the mold in two or more layers.
This complicates the process, and the interface
between the materials of different colors cannot be
made smooth.

[0005] It is an object of the present invention to pro-
vide an industrially applicable and effective method for
producing decorative food, that enables easy produc-
tion of decorative food having a pattern in two or more
distinct colors, that enables continuous and efficient
production of such decorative foods having substantially
the identical patterns, and that facilitates pattern change
to desired patterns.

[0006] It is another object of the present invention to
provide a nozzle assembly which enables efficient pro-
duction of decorative food having a pattern in two or
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more distinct colors in a limited space, which facilitates
pattern change to a variety of desired patterns, and
which can be used for industrial production of decora-
tive food.

[0007] It is another object of the present invention to
provide a decorative chocolate which has an excellently
regular pattern in two or more distinct colors, smooth
surface, and visually excellent interfaces between the
materials of different colors.

[0008] According to the present invention, there is pro-
vided a method for producing decorative food having a
pattern in two or more distinct colors by introducing at
least two fluidized food materials of different colors into
a mold having one or more unit cavities, comprising the
steps of:

separately measuring out a predetermined amount
of each of said food materials for introduction into
said mold,

separately but substantially simultaneously supply-
ing each of said measured food materials to an
introduction region above a nozzle assembly hav-
ing at least two discrete passages, each said intro-
duction region communicating with said passages,
advancing each of said food materials in a substan-
tially horizontal direction in said nozzle assembly,
while a stream of each of said food materials is
branched to form branched streams of each of said
food materials,

separately discharging said branched streams of
each of said food materials from lower portion of
said nozzle assembly,

substantially simultaneously introducing said sepa-
rately discharged branched streams in to one of
said one or more unit cavities to allow merging of
said streams, and

solidifying said merged streams of said food mate-
rials to form a solidified food, and demolding the
solidified food.

[0009] According to the present invention, there is
also provided a method for producing decorative food as
mentioned above, comprising the steps of:

separately measuring out a predetermined amount
of each of said food materials for introduction into
said mold,

separately but substantially simultaneously supply-
ing each of said measured food materials to an
introduction region above a nozzle assembly hav-
ing at least two discrete passages, each said intro-
duction region communicating with said passages,
advancing each of said food materials in a substan-
tially horizontal direction in said nozzle assembly,
while a stream of each of said food materials is
branched to form branched streams of each of said
food materials,

merging said branched streams of each of said
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food materials immediately before introduction into
the mold, and discharging merged streams of said
food materials from lower portion of said nozzle
assembly,

substantially simultaneously introducing dis-
charged merged streams of said food materials into
one of said one or more unit cavities,

solidifying said merged streams of said food mate-
rials to form a solidified food, and demolding the
solidified food.

[0010] According to the present invention, there is fur-
ther provided a nozzle assembly for use in the afore-
mentioned method for producing decorative food, said
nozzle assembly branching each stream of at least two
fluidized food materials of different colors into multiple
streams, and guiding said multiple streams to predeter-
mined locations in a mold having one or more unit cavi-
ties, said nozzle assembly comprising:

an upper nozzle plate,

at least one lower nozzle plate positioned below
and in contact with said upper nozzle plate,

each of said upper and lower nozzle plates having
at least two discrete passages,

each of said passages in said upper nozzle plate
guiding one of said food materials in a substantially
horizontal direction, and having at least one com-
munication port each in communication with corre-
sponding one of said passages in said lower nozzle
plate,

each of said passages in said lower nozzle plate
having at least one discharge port for discharging
one of said food materials into one of said one or
more unit cavities, at least one of said passages in
the lower nozzle plate being a horizontal guide pas-
sage for guiding one of said food materials in a sub-
stantially horizontal direction,

wherein number of said at least one discharge port
of each said horizontal guide passage is larger than
number of said at least one communication port of
a passage in the upper nozzle plate in communica-
tion with said horizontal guide passage.

[0011] According to the present invention, there is
also provided a decorative chocolate produced by the
above method having a pattern in two or more distinct
colors on its surface and continuously deep inside,
wherein interfaces between said food materials of differ-
ent colors on its surface are smooth.

Figs. 1(a) to 1(d) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 1(e) is a perspective
view of an example of a mold.

Fig. 2(a) is a perspective view of a decorative choc-
olate produced using the nozzle assembly of Fig. 1,
and Fig. 2(b) is a cross-sectional view taken along

10

15

20

25

30

35

40

45

50

55

line b-b in Fig. 2(a).

Figs. 3(a) to 3(d) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 1(e) is a perspective
view of an example of a mold.

Fig. 4(a) is a perspective view of a decorative choc-
olate produced using the nozzle assembly of Fig. 3,
and Fig. 4(b) is a cross-sectional view taken along
line b-b in Fig. 4(a).

Figs. 5(a) and 5(b) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 5(c) is a perspective
view of an example of a mold.

Fig. 6(a) is a perspective view of a decorative choc-
olate produced using the nozzle assembly of Fig. 5,
Fig. 6(b) is a vertical sectional view taken along line
b-b in Fig. 6(a), and Fig. 6(c) is a cross-sectional
view taken along line c-c in Fig. 6(b).

Figs. 7(a) to 7(c) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 7(d) is a perspective
view of an example of a mold.

Fig. 8(a) is a perspective view of a decorative choc-
olate produced using the nozzle assembly of Fig. 7,
Fig. 8(b) is a vertical sectional view taken along line
b-b in Fig. 8(a), and Fig. 8(c) is a cross-sectional
view taken along line c-c in Fig. 8 (b)

Figs. 9(a) to 9(c) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 9(d) is a perspective
view of an example of a mold.

Fig. 10(a) is a perspective view of a decorative
chocolate produced using the nozzle assembly of
Fig. 9, Fig. 10(b) is a vertical sectional view taken
along line b-b in Fig. 10(a), and Fig. 10(c) is a
cross-sectional view taken along line c-c in Fig.
10(b).

Figs. 11(a) to 11(d) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 11(e) is a perspec-
tive view of an example of a mold.

Fig. 12(a) is a perspective view of a decorative
chocolate produced using the nozzle assembly of
Fig. 11, Fig. 12 (b) is a vertical sectional view taken
along line b-b in Fig. 12(a), and Fig. 12(c) is a
cross-sectional view taken along line c-c in Fig.
12(b).

Figs. 13(a) to (c) show in an exploded perspective
view an embodiment of the nozzle assembly of the
present invention, and Fig. 13(d) shows in perspec-
tive an example of a mold and a decorative choco-
late obtained using the mold.

Figs. 14(a) to 14(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 14(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 15(a) to 15(c) show in an exploded perspec-



5 EP 0 968 656 A1 6

tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 15(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 16(a) to 16(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 16(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 17(a) to 17(d) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 17(e) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 18(a) to 18(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 18(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 19(a) to 19(d) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 19(e) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 20(a) to 20(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 20(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 21(a) to 21(d) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 21(e) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 22(a) to 22(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 22(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 23(a) to 23(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 23(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 24(a) to 24(c) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 24(d) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

Figs. 25(a) to 25(d) show in an exploded perspec-
tive view an embodiment of the nozzle assembly of
the present invention, and Fig. 25(e) shows in per-
spective an example of a mold and a decorative
chocolate obtained using the mold.

[0012] The method of the present invention is a
method for producing decorative food having a pattern
in two or more distinct colors by introducing at least two
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fluidized food materials of different colors into a mold
having one or more unit cavities.

[0013] The fluidized food materials may be, for exam-
ple, chocolate materials; paste-like materials such as
fish cakes; jelly materials, or materials for baked confec-
tioneries such as cookies and cakes. The viscosity of
the food materials may suitably be selected depending
on the desired pattern so that the food materials of dif-
ferent colors are substantially simultaneously intro-
duced into the mold. In the present invention, colors
include black and white.

[0014] The unit cavity is a compartment in a mold for
producing one decorative chocolate. A mold may have
one or more compartments. For industrial mass produc-
tion, a mold preferably has a plurality of compartments
or unit cavities.

[0015] In the method of the present invention, first a
predetermined amount of each of the food materials for
introduction into the mold is measured out. This meas-
urement may be carried out, for example, by a depositor
with weight scale.

[0016] In the method of the present invention, each of
the measured food materials is separately but substan-
tially simultaneously supplied to an introduction region
above a nozzle assembly having at least two discrete
passages, each introduction region communicating with
the passages; each of the materials is advanced in a
substantially horizontal direction in the nozzle assembly
while a stream of each of the materials is branched to
form branched streams of each of the materials; and the
branched streams of each of the materials are sepa-
rately discharged from the lower portion of the nozzle
assembly.

[0017] The nozzle assembly used in this method may
be the ones to be described later. This nozzle assembly
enables substantially simultaneous supplying of each of
the food materials to an introduction region, followed by
separate but simultaneous discharge of each of the
materials from the lower portion of the nozzle assembly
without allowing merging of the materials. using the
mold The nozzle assembly also enables advancement
of each of the food materials supplied from each intro-
duction region in the substantially horizontal direction,
and branching of a stream of each of the materials into
a desired increased number. Therefore, the pattern of
the decorative food to be produced may be designed in
a variety of ways, and the spatial efficiency of the overall
apparatus including the nozzle assembly can be
improved. Accordingly, desired decorative food can be
produced efficiently.

[0018] In the method of the present invention, sepa-
rately discharged branched streams of each of the food
materials are separately discharged from the lower por-
tion of the nozzle assembly, substantially simultane-
ously introduced into a unit cavity to merge, and the
merged streams of the materials are solidified to form a
solidified food. The solidified food is then demolded in a
conventional manner, thereby obtaining a decorative
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food. In the above steps, "to merge" means not to mix
the food materials of different colors, resulting in
another color, but to bring the food materials of different
colors into contact with each other with each of different
colors being substantially maintained.

[0019] In the method of the present invention, instead
of introducing the streams of each of the food materials
substantially simultaneously into a unit cavity to allow
merging of the streams, the streams of each of the
materials, after branched in the nozzle assembly, may
be merged immediately before introduction into the
mold, and discharged from the lower portion of the noz-
zle assembly. Then, the merged streams of the food
materials are solidified to form a solidified food, which is
then demolded. By merging the branched streams of
each of the food materials immediately before introduc-
tion into the mold, complicated patterns such as wave
patterns can be formed, or colors of the merged food
materials at the interfaces thereof can be caused to
grade in the mold. In this case, the colors of the food
materials are graded only at the interfaces between the
materials, so that the obtained decorative food has a
pattern in two or more distinct colors.

[0020] The nozzle assembly of the present invention
is for use in the method for producing decorative food
mentioned above, and for branching each stream of at
least two fluidized food materials of different colors into
multiple streams, and guiding the multiple streams to
predetermined locations in a mold having one or more
unit cavities.

[0021] The nozzle assembly has an upper nozzle
plate, and at least one lower nozzle plate positioned
below and in contact with the upper nozzle plate. Each
of the upper and lower nozzle plates has at least two
discrete passages. It is preferable for industrial use that
a plurality of lower nozzle plates are arranged side by
side on the lower surface of the upper nozzle plate. In
the nozzle assembly of the present invention, a "plate"”
means not a vertically extending nozzle nor vertically
extending member such as a conventional storage tank
for mixing chocolate materials in advance, but a thinnest
possible board-like member. With the nozzle configured
as a plate, spatial efficiency can be improved, and each
food material can be supplied to a mold in a shorter time
than with a conventional vertically elongated nozzle,
under the same supply pressure and at the same vis-
cosity of the food materials supplied to the nozzle.
Therefore, the production efficiency can be improved.
[0022] In the nozzle assembly of the present inven-
tion, each of the passages in the upper nozzle plate
guides one of the food materials in a substantially hori-
zontal direction. Further, each of the passages in the
upper nozzle plate has at least one communication port
each of which is in communication with corresponding
one of the passages in the lower nozzle plate. Thus,
streams of the food materials from the upper nozzle
plate are supplied to the passages in the lower nozzle
plate without merging. Each of the passages in the
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lower nozzle plate has at least one discharge port for
discharging one of the food materials into a unit cavity.
At least one of the passages in the lower nozzle plate is
a horizontal guide passage for guiding one of the food
materials in a substantially horizontal direction. Further,
the nozzle assembly is so designed that the number of
discharge ports provided in each horizontal guide pas-
sage is larger than the number of communication ports
provided in a passage in the upper nozzle plate in com-
munication with that horizontal guide passage.

[0023]  Accordingly, the number of streams of food
materials which have passed through each horizontal
guide passage in the lower nozzle plate is larger than
the number of streams of food materials which have
been supplied to the upper nozzle plate. Therefore, by
guiding the fewer number of supplied streams in a hori-
zontal direction, the streams can easily be branched
into the larger number of streams irrespective of the ver-
tical length of the nozzle. Further, by combining the
upper nozzle plate with at least one lower nozzle plate
in many different ways, an extended variety of patterns
can be designed easily.

[0024] The variety of the patterns can further be
extended by providing a plurality of lower nozzle plates
vertically in contact with each other, and by providing a
merging nozzle for merging streams of the food materi-
als in different colors discharged separately from the
lower nozzle plate, and introducing merged streams of
the materials into a unit cavity. The merging nozzle may
also preferably be used in the aforementioned method
for causing the colors of the merged food materials at
the interfaces thereof to grade in the mold.

[0025] The decorative chocolate of the present inven-
tion has a pattern in two or more distinct colors on its
surface and continuously deep inside, and the inter-
faces between the food materials of different colors on
its surface are smooth. In the present invention, "having
a pattern in two or more distinct colors on its surface
and continuously deep inside" means that the pattern
on the upper surface of the decorative chocolate in the
mold is substantially similar to that of the cross-section
of the chocolate.

[0026] At least a portion of the interfaces between dif-
ferent colors on the surface may have a graded pattern
wherein the colors at the interfaces are mixed. Further,
the decorative chocolate may have on its surface an
excellently regular, complicated pattern wherein sub-
stantially identical designs are repeated twice or more
times.

[0027] The present invention will now be explained in
detail with reference to the embodiments in Examples,
but the present invention is not limited thereto.

Example 1

[0028] Fig. 1 contains an exploded perspective view of
a nozzle assembly composed of upper nozzle plate 11,
first lower nozzle plate 12, second lower nozzle plate
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13, and merging nozzle 14, and a perspective view of
mold 15.

[0029] As shown in Fig. 1(a), the upper nozzle plate
11 has passages (11a, 11b) separate from each other,
each of which horizontally guides a fluidized chocolate
material. Each passage (11a, 11b) has a communica-
tion port (11a', 11b") which is in communication with cor-
responding one of the passages (12a, 12b) in the first
lower nozzle plate 12 as shown in Fig. 1(b).

[0030] The passage 12a of the first lower nozzle plate
12 in Fig. 1(b) is a horizontal guide passage which
guides horizontally and disperses chocolate material
stream A supplied through the communication port 11a'.
In the horizontal guide passage 12a, eight discharge
ports 12a' are provided, corresponding to one commu-
nication port 11a' provided in the passage 11a in the
upper nozzle plate.

[0031] On the other hand, the passage 12b supplies
chocolate material stream B supplied through the com-
munication port 11b', to the second lower nozzle plate
13 placed under the first lower nozzle plate 12 without
allowing merging of the stream B with the stream A.
[0032] Each passage 13a in the second lower nozzle
plate 13 in Fig. 1 (c) supplies stream A supplied through
each communication port 12a' to the merging nozzle 14
below without allowing merging.

[0033] Passage 13b is a horizontal guide passage
which guides horizontally and disperse stream B sup-
plied through the communication port 12b. In this hori-
zontal guide passage 13a, eight discharge ports 13b’
are provided, corresponding to one communication port
of the passage 12b in the first lower nozzle plate.
[0034] The merging nozzle 14 positioned below the
second lower nozzle plate 13 merges the streams (A, B)
separately discharged through the discharge ports 13a
and 13b, guides and introduces to the mold 15. At this
stage, since the temperature of the chocolate materials
drops quickly, the streams of the chocolate materials
are hardly mixed in the mold 15, and thus solidified,
forming a pattern in two or more distinct colors, with the
color of each chocolate material being maintained, i.e.,
with the streams not being mixed but merely merged.
[0035] The upper nozzle plate 11, the first lower noz-
zle plate 12, the second lower nozzle plate 13, and the
merging nozzle 14 are assembled in contact with each
other in this order before use. The upper nozzle plate 11
may be provided with a plurality of each of passages
(11a, 11b), and the corresponding number of the first
lower nozzle plates 12 may be attached to the upper
nozzle plate 11, accompanied by the corresponding
number of the second lower nozzle plates 13 and the
merging nozzles 14. The mold 15 is placed below each
of the merging nozzles 14, and a plurality of decorative
chocolates having the substantially identical patterns
may be produced simultaneously. The molds 15 may be
separate or connected together.

[0036] With reference to Fig. 2, a decorative chocolate
is briefly described next, which is obtained by sepa-
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rately supplying, from a depositor with a weight scale
(not shown), a predetermined amount of each of the
chocolate materials (A, B) of different colors to each of
the passages (11a, 11b) in the upper nozzle plate 11
under pressure, using the nozzle assembly and the
mold shown in Fig. 1.

[0037] Fig. 2(a) is a perspective view of decorative
chocolate 10 produced using the nozzle assembly and
the mold shown in Fig. 1. Even repeated production
resulted in decorative chocolates having substantially
identical patterns.

[0038] In the decorative chocolate 10, A and B are
solidified chocolates of different colors corresponding to
the chocolate material streams (A, B), respectively,
described in Fig. 1. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. At
the interfaces between the chocolates A and B, the
colors of the chocolates were clearly distinguished, and
the chocolates formed a smooth surface. Further, the
cross-section of the decorative chocolate taken along
line b-b in Fig. 2(a) is as shown in Fig. 2(b), showing a
pattern substantially similar to a pattern seen when the
decorative chocolate 10 is seen from above (or from
below). Therefore, it is understood that the decorative
chocolate 10 has the pattern in two or more distinct
colors not only on its surface, but also continuously into
deep inside.

Example 2

[0039] All of Figs. 3(a) to 3(e), except for Fig. 3(d), are
identical with the nozzle assembly and the mold as
shown in Fig. 1, so that they will not be discussed fur-
ther.

[0040] Reference numeral 14 in Fig. 3(d) refers to a
merging nozzle similar to the one in Fig. 1(d), but this
merging nozzle 14 is provided with a perforated plate
14a. The perforated plate 14a merges the chocolate
material streams (A, B) discharged through the dis-
charge ports (13a, 13b' ) of the second lower nozzle
plate 13, and guides the streams merged through aper-
tures 14a' downward. Thus, in the streams (A, B) which
are discharged from the merging nozzle 14, guided, and
introduced into the mold 15, some portions are mixed
before filling the mold 15, so that the interfaces between
the different colors in the pattern of the resulting decora-
tive chocolate will be graded as will be described later.
[0041] Referring to Fig. 4, a decorative chocolate pro-
duced using the nozzle assembly and the mold shown
in Fig. 3 is briefly described in the same way as in
Example 1.

[0042] Fig. 4(a) is a perspective view of decorative
chocolate 10' produced using the nozzle assembly and
the mold shown in Fig. 3. Even repeated production
resulted in decorative chocolates having substantially
identical patterns.

[0043] In the decorative chocolate 10", A and B are
solidified chocolates of different colors corresponding to
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the chocolate material streams (A, B), respectively,
described in Fig. 1. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. At
the interfaces between the chocolates A and B, graded
patterns S are formed wherein the colors are mixed.
However, the chocolates A and B of different colors are
separated by the graded patterns S. The surface of the
interfaces and the graded patterns S were all smooth.
Further, the cross-section of the decorative chocolate
taken along line b-b in Fig. 4(a) is as shown in Fig. 4(b),
showing a pattern substantially similar to a pattern seen
when the decorative chocolate 10' shown in Fig. 4(a) is
seen from above (or from below). Therefore, it is under-
stood that the decorative chocolate 10' has the pattern
in two or more distinct colors not only on its surface, but
also continuously into deep inside.

[0044] In Examples 1 and 2, the merging nozzle 14 is
not always necessary. The resulting decorative choco-
late has a pattern in two or more distinct colors not only
on its surface, but also continuously into deep inside,
and a smooth surface.

Example 3

[0045] Fig. 5 includes an exploded view of a nozzle
assembly composed of upper nozzle plate 21 and lower
nozzle plate 22, and a perspective view of mold 24.
[0046] The upper nozzle plate 21 in Fig. 5(a) has pas-
sages (21a, 21b) separate from each other, each of
which horizontally guides a fluidized chocolate material.
Each passage (21a, 21b) has communication ports
(21a'", 21b"), each of which is in communication with cor-
responding one of passages (22a-d) in the lower nozzle
plate 22 as shown in Fig. 5(b).

[0047] The passages 22a of the lower nozzle plate 22
in Fig. 5(b) are horizontal guide passages, each of
which guides horizontally and disperses chocolate
material stream A supplied through communication port
21a". In the horizontal guide passages 22a, six discharge
ports 22a' are provided, corresponding to three of the
communication ports 21a' provided in the passage 21a
in the upper nozzle plate. The remaining one of the
communication ports 21a' is in communication with pas-
sage 22c, which is a discharge port.

[0048] On the other hand, the passages 22b are hor-
izontal guide passages, each of which guides horizon-
tally and disperses chocolate material stream B
supplied through communication port 21b'. In the hori-
zontal guide passages 22b, six discharge ports 22b' are
provided, corresponding to three of the communication
ports 21b' provided in the passage 21b in the upper
nozzle plate. The remaining one of the communication
ports 21a' is in communication with passage 22d, which
is a discharge port.

[0049] The upper nozzle plate 21 and the lower nozzle
plate 22 are assembled in contact with each other in this
order before use. By separately supplying a predeter-
mined amount of each of the chocolate materials (A, B)
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of different colors to each of the passages (21a, 21b) in
the upper nozzle plate 21 under pressure, the chocolate
materials (A, B) pass through the lower nozzle plate 22
to be branched and guided to a predetermined locations
in the mold 24, thereby forming a decorative chocolate
having a desired pattern.

[0050] Next, with reference to Fig. 6, a decorative
chocolate is briefly described, which is obtained by sep-
arately supplying, from a depositor with a weight scale
(not shown), a predetermined amount of each of the
chocolate materials (A, B) of different colors to each of
the passages (21a, 21b) in the upper nozzle plate 21
under pressure, using the nozzle assembly and the
mold shown in Fig. 5.

[0051] Fig. 6(a) is a perspective view of decorative
chocolate 20 produced using the nozzle assembly and
the mold shown in Fig. 5. Even repeated production
resulted in decorative chocolates having substantially
identical pattern.

[0052] In the decorative chocolate 20, A and B are
solidified chocolates of different colors corresponding to
the chocolate material streams (A, B), respectively,
described in Fig. 5. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. At
the interfaces between the chocolates A and B, the
colors of the chocolates were clearly distinguished, and
the chocolates formed a smooth surface. Further, the
cross-section of the decorative chocolate taken along
line b-b in Fig. 6(a) is as shown in Fig. 2(b). The cross-
section of the decorative chocolate taken along line c-c
in Fig. 2(b) is as shown in Fig. 2(c), showing a pattern
substantially similar to a pattern seen when the decora-
tive chocolate 20 is seen from above (or from below).
Therefore, it is understood that the decorative chocolate
20 has the pattern in two or more distinct colors not only
on its surface, but also continuously into deep inside.

Example 4

[0053] All of Figs. 7(a) to 7(d), except for Fig. 7(c), are
identical with the nozzle assembly and the mold as
shown in Fig. 5, so that they will not be discussed fur-
ther.

[0054] Reference numeral 23 in Fig. 7(c) refers to a
merging nozzle having a horizontal guide passage 23a,
which is provided with fourteen apertures 23a' function-
ing as discharge ports. The merging nozzle 23 merges
the chocolate material streams (A, B) discharged
through the discharge ports (23a' -d') of the lower noz-
zle plate 22, and guides the streams merged through
apertures 23a' downward. Thus, in the streams (A, B)
which are discharged from the merging nozzle 23,
guided, and introduced into the mold 24, some portions
are mixed before filling the mold 24, so that the inter-
faces between the different colors in the pattern of the
resulting decorative chocolate will be graded as will be
described later.

[0055] Referring to Fig. 8, a decorative chocolate pro-



13 EP 0 968 656 A1 14

duced using the nozzle assembly and the mold shown
in Fig. 7 is briefly described in the same way as in
Example 3.

[0056] Fig. 8(a) is a perspective view of decorative
chocolate 20' produced using the nozzle assembly and
the mold shown in Fig. 7. Even repeated production
resulted in decorative chocolates having substantially
identical patterns.

[0057] In the decorative chocolate 20', A and B are
solidified chocolates of different colors corresponding to
the chocolate material streams (A, B) respectively,
described in Fig. 5. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. At
the interfaces between the chocolates A and B, graded
patterns S are formed wherein the colors of the choco-
lates A and B are mixed. However, the chocolates A and
B of different colors are separated by the graded pat-
terns S. The surface of the interfaces and the graded
patterns S were all smooth. Further, the cross-section of
the decorative chocolate taken along line b-b in Fig. 8(a)
is as shown in Fig. 8(b). The cross-section of the deco-
rative chocolate taken along line c-c in Fig. 8(b) is as
shown in Fig. 8(c), showing a pattern substantially simi-
lar to a pattern seen when the decorative chocolate 20'
shown in Fig. 8(a) is seen from above (or from below).
Therefore, it is understood that the decorative chocolate
20" has the pattern in two or more distinct colors not only
on its surface, but also continuously into deep inside.

Example 5

[0058] Fig. 9 includes an exploded view of a nozzle
assembly composed of upper nozzle plate 31, first lower
nozzle plate 32, and second lower nozzle plate 33, and
a perspective view of mold 35.

[0059] The upper nozzle plate 31 in Fig. 9(a) has pas-
sages (31a, 31b) separate from each other, each of
which horizontally guides a fluidized chocolate material.
Each passage (31a, 31b) has communication ports
(31a' 31b"), each of which is in communication with cor-
responding one of passages (32a, 32b) in the first lower
nozzle plate 32 as shown in Fig. 9(b).

[0060] Each passage 32a of the first lower nozzle
plate 32 in Fig. 9(b) supplies chocolate material stream
A supplied through each communication port 31a’, to
the second lower nozzle plate 33 placed under the first
lower nozzle plate 32 without allowing merging of the
stream A with the stream B.

[0061] On the other hand, the passage 32b is a hori-
zontal guide passage which guides horizontally and dis-
perses chocolate material streams B supplied through
the communication ports 31b'. In the horizontal guide
passage 32b, seven discharge ports 32b' are provided,
corresponding to the three communication ports 31b'
provided in the passage 31b in the upper nozzle plate.
[0062] The passages 33a of the second lower nozzle
plate 33 in Fig. 9(c) are horizontal guide passages, each
of which guides horizontally and disperses chocolate
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material streams A supplied through the communication
ports 32a. In each passage 33a, four discharge ports
33a' are provided, corresponding to one communication
port of each passage 32a in the first lower nozzle plate.

[0063] On the other hand, each passage 33b supplies
chocolate material stream B supplied through each
communication port 32b' to the mold 35 without allowing
merging.

[0064] On the bottom of the mold 35, star-shaped bot-
tom mold 35a is provided, which is to be charged with
chocolate material C distinct from the chocolate mate-
rial streams (A, B). The bottom mold 35a is charged
with chocolate C of a color different from chocolate
materials A and B, and solidified in advance. Then, the
chocolate materials (A, B) are separately introduced
into the mold 35.

[0065] The upper nozzle plate 31, the first lower noz-
zle plate 32, and the second lower nozzle plate 33 are
assembled in contact with each other in this order
before use.

[0066] With reference to Fig. 10, a decorative choco-
late is briefly described next, which is obtained by sepa-
rately supplying, from a depositor with a weight scale
(not shown), a predetermined amount of each of the
chocolate materials (A, B) of different colors to each of
the passages (31a, 31b) in the upper nozzle plate 31
under pressure, using the nozzle assembly and the
mold shown in Fig. 9.

[0067] Fig. 10(a) is a perspective view of decorative
chocolate 30 produced using the nozzle assembly and
the mold shown in Fig. 9. Even repeated production
resulted in decorative chocolates having substantially
identical patterns.

[0068] In the decorative chocolate 30, A and B are
solidified chocolates of different colors corresponding to
the chocolate material streams (A, B), respectively,
described in Fig. 9. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. The
alphabet C refers to the chocolate C solidified in
advance in the mold 35 as described in Fig. 9. At the
interfaces between the chocolates A and B, the colors of
the chocolates were clearly distinguished, and the choc-
olates formed a smooth surface. The cross-section of
the decorative chocolate taken along line b-b in Fig.
10(a) is as shown in Fig. 10(b). Further, the cross-sec-
tion of the decorative chocolate taken along line c-c in
Fig. 10(b) is as shown in Fig. 10(c), showing a pattern
substantially similar to a pattern seen when the decora-
tive chocolate 30 is seen from below. Therefore, it is
understood that the decorative chocolate 30 has the
pattern in two or more distinct colors not only on its sur-
face, but also continuously into deep inside.

Example 6

[0069] All of Figs. 11(a) to 11(e), except for Fig. 11(d),
are identical with the nozzle assembly and the mold as
shown in Fig. 9, so that they will not be discussed fur-
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ther.

[0070] Reference numeral 34 in Fig. 11(d) refers to a
merging nozzle having a horizontal guide passage 34a,
which is provided with fifteen apertures 34a' functioning
as discharge ports. The merging nozzle 34 merges the
chocolate material streams (A, B) discharged through
the discharge ports (33a’, 33b) of the lower nozzle plate
33, and guides the streams merged through apertures
34a' downward. Thus, in the streams (A, B) which are
discharged from the merging nozzle 34, guided, and
introduced into the mold 35, some portions are mixed
before filling the mold 35, so that the interfaces between
the different colors in the pattern of the resulting decora-
tive chocolate will be graded as will be described later.
[0071] Referring to Fig. 12, a decorative chocolate
produced using the nozzle assembly and the mold
shown in Fig. 11 is briefly described in the same way as
in Example 5.

[0072] Fig. 12(a) is a perspective view of decorative
chocolate 30' produced using the nozzle assembly and
the mold shown in Fig. 11. Even repeated production
resulted in decorative chocolates having substantially
identical patterns.

[0073] In the decorative chocolate 30', A and B are
solidified chocolates of different colors corresponding to
the chocolate material streams (A, B) respectively,
described in Fig. 11. Each of the chocolates A and B
appears repeatedly more than twice in the pattern. The
alphabet C refers to the chocolate C solidified in
advance in the mold 35 as described in Fig. 11. At the
interfaces between the chocolates A and B, graded pat-
terns S are formed wherein the colors of the chocolates
A and B are mixed. However, the chocolates A and B of
different colors are separate by the graded patterns S.
The surface of the interfaces and the graded patterns S
were all smooth. Further, the cross-section of the deco-
rative chocolate taken along line b-b in Fig. 12(a) is as
shown in Fig. 12(b). The cross-section of the decorative
chocolate taken along line c-c in Fig. 12(b) is as shown
in Fig. 12(c), showing a pattern substantially similar to a
pattern seen when the decorative chocolate 30' shown
in Fig. 12(a) is seen from below. Therefore, it is under-
stood that the decorative chocolate 30 has the patternin
two or more distinct colors not only on its surface, but
also continuously into deep inside.

Examples 7-19

[0074] With each nozzle assembly and mold shown in
Figs. 13 to 25, a decorative chocolate shown in each of
these figures is produced. These decorative chocolates
are other embodiments of the present invention
obtained by modifying the nozzle assemblies described
in Examples 1 to 6. Every decorative chocolate pro-
duced using each of the nozzle assemblies has a pat-
tern in two or more distinct colors not only on its surface,
but also continuously into deep inside, and the surfaces
of the interfaces between the chocolates of different

10

15

20

25

30

35

40

45

50

55

colors are smooth, like the chocolates in Examples 1 to
6

[0075] The nozzle assemblies and molds shown in
Figs. 13 to 25 are other embodiments of the present
invention as modification of the nozzle assemblies
described in Examples 1 to 6. Basic function and usage
of each nozzle plate, merging nozzle, and mold can be
exploited based on Examples 1 to 6, so that they will not
be discussed further, and only the reference numerals
in these figures are described.

[0076] Reference numerals 41, 51, 61, 71, 81, 91,
101, 111, and 121 refer to an upper nozzle plate. Refer-
ence numerals 41a, 41b, 51a, 51b, 61a, 61b, 71a, 71b,
81a, 81b, 91a, 91b, 101a, 101b, 111a, 111b, 121a, and
121b refer to a passage which horizontally guides a
chocolate material. Reference numerals 41a', 41b',
51a', 51b', 61a', 61b', 71a’, 71b', 81a', 81b', 91a' 91b',
101a’, 101b', 111a’, 111b', 121a', and 121b' refer to a
communication port. Reference numerals 42, 43, 52,
53, 62, 63, 72, 73, 82, 83, 92, 93, 102, 103, 112, 113,
122, and 123 refer to a lower nozzle plate. Reference
numerals 42a, 43b, 52a, 53b, 62a, 63b, 72a, 73b, 82a,
83b, 92a, 93b, 102a, 103b, 112a, 113b, 122a, and 123b
refer to a horizontal guiding passage. Reference numer-
als 42a', 42b, 43a, 43b', 52a', 52b, 53a, 53b', 62a', 62b,
63a, 63b', 72a', 72b, 73a, 73b', 82a', 82b, 83a, 83b',
92a’, 92b', 93a, 93b', 102a’, 102b, 103a, 103b’, 112a’,
112b, 113a, 113b', 122a', 122b, 123a, and 123b' refer to
a communication port or discharge port. Reference
numerals 74, 84, 94, and 124 refer to a merging nozzle.
Reference numerals 74a', 84a', 94a', and 124a' refer to
an aperture. Reference numerals 45, 55, 65, 75, 85, 95,
105, 115, and 125 refer to a mold. Reference numerals
40, 50, 60, 70, 70', 80, 80', 90, 90', 100, 110, 120, and
120' refer to a produced decorative chocolate.

[0077] Incidentally, Figs. 17, 19, 21, and 25 show
embodiments wherein a portion of the chocolate mate-
rial streams A and B are merged through a merging
nozzle before introduced into a mold. However, in these
embodiments, the chocolate materials of different
colors do not form graded patterns at the interfaces
therebetween, but are clearly distinguished into two
colors and formed wave patterns. This is believed to be
caused by the size of the apertures provided in the
merging nozzles, the viscosity of the chocolate materi-
als, and other factors. Thus, graded patterns may be
formed by modifying these factors.

[0078] The shape of the upper nozzle plates, lower
nozzle plates, and merging nozzles for the nozzle
assembly of the present invention is not particularly lim-
ited, and may be selected from a variety of shapes such
as circular, triangular, or rectangular shape for forming a
desired pattern. The size of these members may also
be suitably selected depending on the size of the deco-
rative food to be produced, and the number of decora-
tive foods to be produced at a time.
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Claims

1.

A method for producing decorative food having a
pattern in two or more distinct colors by introducing
at least two fluidized food materials of different
colors into a mold having one or more unit cavities,
comprising the steps of:

separately measuring out a predetermined
amount of each of said food materials for intro-
duction into said mold,

separately but substantially simultaneously
supplying each of said measured food materi-
als to an introduction region above a nozzle
assembly having at least two discrete pas-
sages, each said introduction region communi-
cating with said passages,

advancing each of said food materials in a sub-
stantially horizontal direction in said nozzle
assembly, while a stream of each of said food
materials is branched to form branched
streams of each of said food materials,
separately discharging said branched streams
of each of said food materials from lower por-
tion of said nozzle assembly,

substantially simultaneously introducing said
separately discharged branched streams into
one of said one or more unit cavities to allow
merging of said streams, and

solidifying merged streams of said food materi-
als to form a solidified food, and demolding the
solidified food.

2. A method for producing decorative food having a

pattern in two or more distinct colors by introducing
at least two fluidized food materials of different
colors into a mold having one or more unit cavities,
comprising the steps of:

separately measuring out a predetermined
amount of each of said food materials for intro-
ducing into said mold,

separately but substantially simultaneously
supplying each of said measured food materi-
als to an introduction region above a nozzle
assembly having at least two discrete pas-
sages, each said introduction region communi-
cating with said passages,

advancing each of said food materials in a sub-
stantially horizontal direction in said nozzle
assembly, while a stream of each of said food
materials is branched to form branched
streams of each of said food materials,
merging said branched streams of each of said
food materials immediately before introduction
into the mold, and discharging merged streams
of said food materials from lower portion of said
nozzle assembly,
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10

substantially simultaneously introducing dis-
charged merged streams of said food materials
into one of said one or more unit cavities,

solidifying said merged streams of said food
materials to form a solidified food, and demold-
ing the solidified food.

The method of claim 1 or 2, wherein said food
materials are fluidized chocolate materials.

A nozzle assembly for use in the method for pro-
ducing decorative food of claim 1 or 2, said nozzle
assembly branching each stream of at least two flu-
idized food materials of different colors into multiple
streams, and guiding said multiple streams to pre-
determined locations in a mold having one or more
unit cavities, said nozzle assembly comprising:

an upper nozzle plate,

at least one lower nozzle plate positioned
below and in contact with said upper nozzle
plate,

each of said upper and lower nozzle plates
having at least two discrete passages,

each of said passages in said upper nozzle
plate guiding one of said food materials in a
substantially horizontal direction, and having at
least one communication port each in commu-
nication with corresponding one of said pas-
sages in said lower nozzle plate,

each of said passages in said lower nozzle
plate having at least one discharge port for dis-
charging one of said food materials into one of
said one or more unit cavities, at least one of
said passages in the lower nozzle plate being a
horizontal guide passage for guiding one of
said food materials in a substantially horizontal
direction,

wherein number of said at least one discharge
port of each said horizontal guide passage is
larger than number of said at least one commu-
nication port of a passage in the upper nozzle
plate each in communication with said horizon-
tal guide passage.

The nozzle assembly of claims 4 wherein said noz-
zle assembly has a plurality of said lower nozzle
plates vertically in contact with each other.

The nozzle assembly of claim 4 further comprising
a merging nozzle positioned below said lower noz-
zle plate, wherein said merging nozzle merges
streams of said food materials in different colors
discharged separately from the lower nozzle plate,
and introduces merged streams of said food mate-
rials into one of said one or more unit cavities.

A decorative chocolate produced by the method of
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claim 3 having a pattern in two or more distinct
colors on its surface and continuously deep inside,
wherein interfaces between said food materials of
different colors on its surface are smooth.

The decorative chocolate of claim 7 wherein at
least a portion of said interfaces between different
colors on the surface has a graded pattern wherein
said colors at the interfaces are mixed.

The decorative chocolate of claim 7 wherein sub-
stantially identical designs are repeated twice or
more times on the surface of the chocolate.
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